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Antennal morphology and sensilla of the fire ants] Solenopsis invicta Buren invaded 


southern China observed with scanning electron microscopy 

GAO Yan[] LUO Li-Zhi [] State Key Laboratory for Biology of Plant Diseases and Insect Pests[] Institute of Plant 
Protection[] Chinese Academy of Agricultural Sciences[] Beijing 100094[] Chinal] 

Abstrac(] Antennal morphology and sensilla of the fire ants[] Solenopsis invicta Buren[] Hymenoptera[] Formicidae[] 
collected from Wuchuan[] Guangdong and Nanning[] Guangxi were observed by scanning electronmicroscopy. The 
antennae are sexually dimorphic[] the female antenna is geniculate[] and the male antenna wirelike. The worker antenna 
has 10 antennomers[] with most sensilla distributed on the two distal segmentd] the antennal club[]. The queen antenna 
has 11 antennomers[] with sensilla distributed on the three distal segment$] the antennal club[T] whereas the clubless male 
antenna has 12 antennomers[] with sensilla distributed on all segments. Seven types of sensilla were found on antennae of 
the female. They are sensillum trichodea[] sensillum trichodea curvata[] sensillum basiconica[] sensillum coeloconica[] 
sensillum ampullaceal[] sensillum chaeticaU and Böhm bristles. Most of these sensilla are on the female antennal club[] 
except Bóhm bristles which are located on the scape and pedicel. The male also have seven types of sensilla[] while their 
distribution is different with that on the female. Böhm bristles are in the same distribution as on the female[] but sensillum 
basiconica is distributed on the two distal segments[] and sensillum ampullaceal is distributed on the three distal 
segments[] and the rest four types of sensilla are distributed on each flagellum. An ultra-short sensillum trichodea was first 
found on males[] which is absent on females and different from other known sensilla trichodea. The morphology and 
distribution of these sensilla were described[] and their difference between castes and sexes was discussed. 
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2 结果 与 分 析 


2.1 触角 形态 
uuiaguuguttututituli 
DU 100 WOU W A9 - aod D] D DD HU. U U U 
OOO0M0 :.muu-2.4) 00m 000 30 
ml D] D] U D. l2op000000000 240 pm 
OU D1- 400 mJ DL E] D E]. ED ILI | DU. HD] DO U D 
ümngpngpBpBiumumuutuutubliubululu ult 
EE EEELET EFE EISEPREIHEE HE TEEE BE ERIT HE EE BILH 
OU 
HOHOOKUUGUVOUOUUODUWO 1100 
(| D D. 1.8 m0 0000 50 eut TI U U U (]. 140 
mO 0 300 A9 - A11] DU. U. DE D DH] DI. U UO. DIO 
uuum [02030 
uuu 120m umm uL 2.2 mtl 
OU 100 mI D] UO HH D. 0. B]. U DO. D. BO. D. D U 
00000A LI0405D 
2.2 触角 感受 器 类 型 
DUOOUOUOUUOOO0O00000270000 
DUO0O00000 sensillum trichodeal] sit E] O 0 OU 
DODD sensillum trichodea curvata stcLUU O O UO Ul 
[] sensillum basiconca[] sb O O O UO DIL]. sensillum 
coeloconica[] scLUU O 0 0 OU sensillum ampullaceall] 
sal TI] O O O OO sensilla chaetical] sch] Bóhm [] O 
DD Bohm bristles] bO E] E] E]. E]. ED]. D]. D]. D]. D]. D] U 
ugggpgmuubimgguutublubiu 
d urmtautllüsesm[üudaüdütllutttüueltül 
DODO0UUDOUUO0UOUUUUUOUO 
uuu uiuit ubi ut 
HOUDOUW 400000000W00000 
DUOUOO0OU30DmD0000000000000050 
UUOOUOOUOOUOOOO0O0O0OUWOO0O000000 
DUDO0U00U0O0000000UUO0UUUDO 
[I] ultrashort sensillum trichodea[] ust[ T] 
2.3 触角 感受 器 形态 及 分 布 
2.3.1 DUDD0UOUUUUUUUUUUUO 
UUUOOUUU0U0OO0OO0O0O0O0O0O0O0O000000 
UDOOUU0OO0O0OO0O0O0O0O0O000000000 
DOO0U0000000000 18-24 pol OO 
OOO 0.72 w000 107000 N0100 U D D 
uügggBmiuiupluBibi»ulubru urtlutLm u 
65-75 ym 0000 1.8-2.4 nd 00 1070 


DOO00000000D0O0U00000U000D0 
DOO00000000D0000DUU000U0 
O0 

2.3.2 DODUD0U0000UUUUUUUUUDO 
oomoo 
uu mututatgrudtutl 14~24 mf 000 0 
0 1.5~2.5ymM 00000000000000 
DOO00000000000000000000 
107000000000000000UDUO 
1 U 

2.3.3 D0000000U00UUUUUUUDO 
uaa aaa ddtan tert 
DDO0000D0 12~19 pM OOD 3-3.3 um 
000 10607000 mam 000000000 
DOO0000000D0U00000000D0 
DOO0O0000000000000UU00UD0 
DUDO000000000D00U0U00U000 
oomoo raeri 

2.3.4 UDUD0U0000U0UUUUUUUUDO 
DUDUDODOUUUODOOOO0O0O0O00D0 2.7~3.2 
mI] D] DU D] D HU. DL]. 0.83 - 1.2 ont] OO EU 7D 
uu muausm ueatteaueaullba artt 
DOO0O0DO000000U000U000U000 
DOO00DO000000UU0U00 

2.3.5 []]BD B BB] HL D. U HU] D. D. UO D LI I 
DOO0O0DO000000U0U000DU000U0 
EE ERE EE EE EE EI ELDER BEBE BT BREPSE ETE DEEP EHI 
uu BID 04 m1 00 HImaagsagiaguututü 
DOODOOO00000U00DUU000UD0 
DDOO0U00000D00U0000UU0 300 
2.3.6 [IUD HO BD DI B] D DIU. DO UU. 7 CIE U 
uuaeaearut aaa ar tetrL tu 
OHOOO000 2000M00000 10000 
D0000001000D0000 2 pM 
0 10- 11 mH] BD 00 B. EB 0 0. 1] UH] D. D]. 2-7 
40000 107000 maegrntauealulu 1000 
üuggagigampnaagamimanrtl 1.5~2.0 
rT ( U Q D (IH 6.5~7.5 jut OO HEU 2L eC] 
7UUUOU0O00000000000000000 
UUW 4~e0 MU00000000UWOO 
OOOO0000 

2.3.7 Bohm TO O00 Bohm [] B] D] D. D D] D. Ul LI 
DOUD000000000000000U0000 
ü LED DU D D D. 12 1.5 pm 0 10~25 pm OO 





60 0 dagBugpüupaüapBpagadagdudiiliiiul lul 989 





UUOUOUUUO0OO0OO0OOU0O0O0O00O00000 
UDOO0O0UOILO8S5DOUUUUOOUOOUU00D0D0 
OOUU0U 

2.3.8 DOOUUOUOUOUUUUUOU0DUUO 
UUUODOOUUUOODO0OUUUDOO0O0O000D0 
UU UU D 0.7 pm O 2.8~3 md UU MOSM 
OOUU0U 


3 讨论 


DOD0U0000UU000000UUUUUO 
DODO0UUD00O00D0O00UD0MmUUDUU IO 
1~32000000000D000QDU0UU0UO 
DDD00000000 104000000000 
DODDOU0UD000U000D000UUO0UUUO 
00000000D 10AN 300 
0000000 101~300 00000000 
DODO00U00D000U000U0UD00UUUUUUD 
DDOUDOIOUDIUOIMDUUUUU0UD 
O O O O OD Taberd 2000[] Renthal et ai.[] 20020 
20031] DU U0 O Renthal O O 20020 200300 O O 
ü D UU D UL pelyges D BU D U D. U D U U UU 
DDO00000000000UUUUUUU s. 
invicta] O O O O D DU A U O O Roosi O O O0 
0000000000000 
DD0UD000UUUUUUO 

ga a a a 
00000000000 101~50 Renthal et ai .[] 
20020 200330 JD 00 000000000000 
DODDO0UD000U000U0UD00UUUUUUDO 
DUOUODOUOOOO0O0OO0O0OU0UOO0O0O0O000D0 
0000 SO ET GIS EL EIR SEE EEC ETE ESE Es 
UOOUOUOmDOO0OO0OO0O00O0O0U0OO0O0O000000 
DUOUODUOOOOO0U0O0OUU0UOO0O0O0O0O000 
UOUODU0O0OO0OUO0OO0O0O0000000000 
DUOOUOUUOOO0O0UOOOU0U0O0O0O00000 
DUDO0U00U0000U00U00UUUDO 
Be i o0düüüUN 
DIOND00000U0U0UUUUUUUO 
UOOUUOUUUOO0O0OO0O0UOO0O0U0OO00D0 
O Renthal UD 20030UUODOOUOUODOOOO0O0000 
üngmnaupmupnuuuuuuiuuitu st 
0000000000 Renthal 0 O 200300 000 
ULL Renthal 0 200300 UU UU D 


DDDO00000000000000U0UUUUUD 
O U D] ORenthal O 2003000 0000000000 
uüugudgpmuaumugugmutiumdgaguiiuutl 
D sensilla chaetica 00 O O Bohm O0 0000000 
[I] Johnston' s organ[ O O LIH] 000000000 
OO000000 UO sensillum campaniformia[] O 
uuBiumeuluuultiueuluututLtLututltLtu 
DO00000000000000U00UUUUUDO 
DO0000000000UUUUUUOUD 
MOSH UOUOUUUUW30000U0000 
HE HEIL EL BEL HL E] 2~40M0000000 
uuiiuuiua Butuebrututtugttru uu 
uuu 

AVE ENE EEE EEL EEE EEE) EEG 
O Holldobler and Wilson[] 199000 ED DE UO 0 0 D 
HOUMUGUUUUUUUUUUUUUUUO 
uubiuuiumiuitutilutuituuitl 
DOU0000000000U000UUUUUOD 
DOOMIN 
DO000000U0000U000UUUUUD 
DOOUOO0UU0O000U0UUO0MDUUUD 
DO0000000000D0U0U0U0UUU0O 
Isidoro [] [] 200000 0O 0000000000000 
DUO0U00000000000U0UUUUDO 
UDO00U00000000U0UO0U0UUUUUDO 
DO000000U0000U000U0UUUD 
O Cassill and Tschinkel[] 1999[T] [] [] 000000 
EE EPI EL ELET: ELTE EUECDT EEFE EPI ET ET EEET EL EDI 
uuiiuuiuumtuurubruulatlutiu 
DO0000000000U00U0U0U0U0UUUD 
D0O00000000000000000U00 
HUOUOUUUO 


参考 X AK (References) 


Backen SJ[] Sendova-Franks AB[] Franks NR[] 2000. Testing the limits of 
social resilience in ant colonies. Behav. Ecol. Sociobiol .[] 48[] 125 — 
131. 

Buren WFL Allen GE[] Whitcomb WHO Lennartz FEQ Williams RNO 1974. 
Zoogeography of the imported fire ants. J. N. Y. Entomol. Soc.[] 
82[] 113 - 124. 

Callcott AMA[] 2002. Range expansion of the imported fire ant 1918 — 2001. 
In[] Diffie SK ed. Annual Imported Fire Ant Research Conference. 
Athens[] Georgia. 

Callcott AMA[] Collins HL[] 1996. Invasion and range expansion of imported 
fire antq] Hymenoptera[] Formicidae[] in North America from 1918 — 
1995. Florida Entomol .[] 79[] 240 — 251. 


990 U UD Acta Entomologica Sinica 48 [] 





Cassill DLUTschinkel WR[] 1999. Task selection by workers of the fire ant 
Solenopsis invicta. Behav. Ecol. Sociobiol .[] 450 301 — 310. 

Detrain CU Deneubourg JLO 1997. Scavenging by Pheidole pallidula[] a key 
for understanding decision-making systems in ants. Anim. Behav .[] 530 
537 — 547. 

Franks NR[] Deneubourg JI[] 1997. Self-organizing nest construction in ants[] 
individual worker behaviour and the nest’ s dynamics. Anim. Behav .{] 
541] 779 - 796. 

Gordon DU Mehdiabadi N[] 1999. Encounter rate and task allocation in 
harvester ants. Behav. Ecol. Sociobiol .[] 45(] 370 - 377. 

Hashimoto Y[] 1990. Unique features of sensilla on the antennae of 
Formicidad] Hymenoptera[]. Appl. Ent. Zool.[]25[]491 - 501. 
Halldobler BD Wilson EOD 1990. The Ants. Cambridge Massachusetts[] 

Harvard Univ. Press. 

Isidoro NU Romani RU Velasquez D[] Renthal RU Bin FU Vinson SB[] 2000. 
Antennal glands in queen and worker of the fire ant[] Solenopsis invicta 
Bured] first report in female social Aculeata [] Hymenopteral] 
Formicidae[]. Insectes Sociaux[] 47[] 236 - 240. 

Kleineidam C[] Romani R[] Tautz J[] Isidoro NU 2000. Ultrastructure and 
physiology of the CO; sensitive sensillum ampullaceum in the leaf cutting 
ant Atta sexdens. Arthrop. Struct. Dev .[] 29[] 43 - 55. 

Luo LZ[] 2005. Considerations and suggestions on managing the red imported 
fire ant[] Solenopsis invicta Buren in China. Plant Protection[] 30] 2[T] 
covet] 5-800000208.00000000000000 
OO .0000030 200005-80 

Nattrass RI] Vanderwoude CU 2001. A preliminary investigation of the 
ecological effects of red imported fire ants[] Solenopsi invicta] in 
Brisbane. Ecological Management and Restoration] 2[] 220 - 223. 

Pascoe A[] 2001. Turning up the heat on fire ants. Biosecurity] 3206. 

Renthal RO Velasquez DO Hoog SU Carroll CO Weintraub STO 2002. Analysis 





of antennal proteins of the red imported fire ant. Southwestern Entomol . 
Suppl . 0 250 97 - 104. 

Renthal RU Velasquez DO Olmos DO Hampton JO Wergin WPO 2003. 
Structure and distribution of antennal sensilla of the red imported fire 
ant. Micron{] 34 8[T] 405 - 413. 

Schneider D[] 1964. Insect antennae. Ann. Rev. Entomol .[] 90 103 - 122. 

Solley GOL] Vanderwoude CU Knight GKO 2002. Anaphylaxis due to red 
imported fire ant sting. Medical Journal of Australia|] 176[] 521 — 523. 

Sutherst RW[] Maywald G[] 2005. A climate model of the red imported fire 
ant[] Solenopsis invicta Buren] Hymenoptera[] Formicidae[ [] Implications 
for invasion of new regions] particularly Oceania. Environ. Entomol .[] 
38] 2[T] 317 - 335. 

Taber SW[] 2000. Fire Ants. Texas[] Texas A&M University Press. 

Xue DYU Li HMO Han HX[] Zhang RZ[] 2005. A prediction of potential 
distribution area of Solenopsis invicta in China. Chinese Bulletin of 
Entomology[]48 1057-600 000000000000000 
2005. 000000000000. 000004 1057- eon 

Zeng LL Lu YY[] He XFL Zhang WQU Liang GW[] 2005. Identification of red 





imported fire ant Solenopsis invicta to invade mainland China and 
infestation in Wuchuan[] Guangdong. Chinese Bulletin of Entomology 
4 20 144 - 1480 000000000000 0000000 
2005.0U0000000000000000000.000 
0 048 20 144 - 1480 
Zhang RZ[ Ren LI] Liu NU 2005. An introduction and strict precautions 





against red imported fire antl] Solenopsis invicta[] for its potential 
invasion to the mainland of China. Chinese Bulletin of Entomology[] 42 
0 1M6-100000000000020s.000000000 
OOO .0000 04 16-100 





ouuu 
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CAO Yan et al.: Antennal morphology and sensiha of the fire ant, Solenopsis invica Buren invaded 


Southern China observed with scanning electron microscopy Plate | 








1. 工 蚁 触角 形状 Antenna of worker ant (100 x ) ; 2. 有 翅 肉 蚁 触角 形状 Female ant antenna (60 x ) ; 3. 有 翅 肉 蚁 触角 末端 3 节 The club 
of female ant (150 x ); 4. 有 起 雄 蚁 触角 形状 Male ant antenna (60 x ); 5. 有 翅 雄 蚁 触角 末端 3 节 The three distal segments of male ant 
antenna (220 x ); 6. 雄 蚁 触角 上 的 锥 形 感受 器 Sensillum basiconca of male ant antenna (3 000 x ) ; 7. 工 蚁 触角 棱 节 末端 的 感受 器 Apex 
of female ant antenna. sb: 锥 型 感受 器 Sensillum basiconca; sc: 腔 锥 型 感受 器 Sensillum coeloconica; sch 工 : 刺 型 感受 器 [ Sensillum 
chaetica I (1 500x ); st: 毛 型 感受 器 Sensillum trichodea; stc: 曲 毛 型 感受 器 Sensillum trichodea curvata. 
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1. 工 蚁 触角 第 5 节 上 的 毛 形 感受 器 Sensillum trichodea on the fifth flagellum of the worker ant (2 000 x ) ; 2. 工 蚁 触角 上 的 锥 形 感受 器 和 
刺 形 感受 器 [T Sensillum basiconca and sensilla chaetica [I of the worker ant antenna (3 500 x ); 3. 工 蚁 触角 末端 的 腔 锥 形 感受 器 Sensillum 
coeloconica on the apex of worker ant antenna (10 000 x ); 4. 工 蚁 触角 末端 的 坛 形 感受 器 Sensillum ampullaceal on the apex of worker ant 
antenna (15 000 x ); 5. 工 蚁 触角 末端 腔 锥 形 和 坛 形 感受 器 Sensillum coeloconica and sensillum ampullaceal on the apex of worker ant antenna 
(3 000 x ); 6. 雄 蚁 触角 上 的 感受 器 Sensillum of male ant antenna (1 700 x ); 7. 雄 蚁 触角 上 的 刺 形 感受 器 了 [sch IL of male ant antenna 
(10 000 x ); 8. 工 蚁 触角 柄 节 基 部 的 Bohm Fe #2 Bohm bristle on the basal scape of worker ant antenna (2 200 x ); 9. 雄 蚁 触角 上 的 超 短 
毛 形 感受 器 Ultrashort sensillum trichodea on male ant antenna (11 000 x ). bb: Bóhm R Æ £ Bohm bristle; sa: 坛 形 感受 器 Sensillum 
ampullaceal ; sb: 锥 形 感 受 器 Sensillum basiconca; sc: 腔 锥 型 感受 器 Sensillum coeloconica; sch I : 刺 形 感受 器 I Sensillum chaetica I ; sch 


IL: 刺 形 感受 器 [E Sensillum chaetica T ; st: 毛 形 感受 器 Sensillum trichodea; ste: 毛 形 感受 器 Sensillum trichodea curvata; ust: 超 短 毛 形 
感受 器 Ultrashort sensillum trichodea . 


